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In 2018 around 250,000 individuals in New Zealand were diagnosed with 
diabetes1. Too high blood glucose levels associated with diabetes, can lead to 
consequences such as kidney failure or blindness. Diabetes is currently managed 
in a cumbersome and indirect way, whereby the blood glucose concentration is 
measured, and insulin is injected to compensate. If too little insulin is injected, the 
blood glucose level remains too high. Vice versa, injection of too much insulin 
can lead to a too low blood glucose concentration, with consequences like 
trembling, confusion, or even loss of consciousness. Regular point-of-care 
measurement of blood insulin, as opposed to glucose, would improve diabetes 
management by providing direct feedback of the amount of injected insulin.  
 
In this paper we will describe the design of a portable, inexpensive and easy to 
use direct insulin sensor utilising a carbon nanotube (CNT) field-effect transistor 
(FET) system2. To achieve insulin selectivity the CNTs will further be modified 
with insulin-specific aptamers3, DNA/RNA strands that change the conformation 
in the presence of a specific molecule. This change of conformation is utilised to 
bring negative charges of the aptamer chain closer to the carbon nanotube 
surface, resulting in a change in the transistor behaviour. As a result, the 









1.  New Zealand Virtual Diabetes Register Dec 2010–2019 (v686),  
2.  H. Y. Zheng, O. A. Alsager, C. S. Wood, J. M. Hodgkiss and 
N. O. V. Plank, J. Vac. Sci. Technol. B, 2015, 33, 06F904  
3. W. Yoshida, E. Mochizuki, M. Takase, H. Hasegawa, Y. Morita, H. 
Yamazaki, K. Sode, K. Ikebukuro, Biosens. Bioelectron, 2009, 24(5), 
1116-1120 
